Direct Modeling of S1 AL o
Pixel Grid Distortions

for WL Systematics

Michael Baumer, Chris Davis, and Aaron Roodman

4 ) 4 ) 4 )
Introduction Step 1: Fitting a grid model Step 2: Depositing sources
_ _ Model Cartoon
Understanding the impact of sensor effects on e Having fitted a
galaxy shape measurements and the PSF will model of the
be C|:itical to the success of LSST weak Model captures underlying pixel
lensing science. 99.99% of flux r e grid, we can deposit
o | | variations! ﬂ ‘ a galaxy- or PSF-
While it is useful to characterize the impact of : | like source onto our
individual sensor effects in isolation, we take fitted focal plane
a different approach, recognizing systematic | (variations
errors will come from net variations in s exaggerated)
effective pixel area. We use a maximum-likelihood '
o | method to fit an underlying ) .
This picture is a natural consequence of the pixel grid to co-added flat field ' . —— .
attribution of plx_el area v_arlatlon_s_ to data. - We then compare to l"“
transverse electric fields in the silicon bulk hat ideal 1010
(see, e.g. Stubbs 2013) what an 1dedl, - 08
r=e I - A rectilinear pixel grid |
— .. 40.06
RL= 2, (Ai(vertioes) = 6y)" + Al AvertiosslT* would have
| observed. |
Edge eﬁeCtS . 0.000000 '002
Formally, the model is 1" - o T T
Random pixel underconstrained (NxM data .
Slze Varlatlon \ pOintS; 2*(N+ 1)(M+ 1) DOF), _ —0.000018 50 2 ’ReSiduaI' : 0.0060
Effective p|Xe| darea but rectilinear initial state R ' o wl | Iooms These pixel-leve|
Periodic / and small step size I residuals will lead
. . . —0.000030 . . 1 40.0015 .
(lithographic) constitute a strong prior that | ? e l..... to systematic
errors empirically regularizes the - 2 | [{o0ms  €rrors on our
problem. - ol | |°™ catalog
Tree rings __ Lo MEasurements.
o % 10 20 30 40 50
- y ~ J ~ J
4 )
Step 3: Assessing Impact on Photometry, Astrometry, and Shape
Coadded flat Astrometric Photometric
field (rebinned) Error (mas) Error (mMag) el €2 el
TET Here we map the observed e T =
A differences in catalog 1600 ~ 1600( £ 1600 ~ 1600 EiE - 1600
s parameters of PSF-like - mEaE RiERE A i |
#. ‘ X sources measured using 1400} el . 1400¢ a.“f:" = 1400} i | 1400 EEE EE 1400} b 2
s M .--a . = 5 aammal EE#. -|=;5 HH ;" : _ =i T
50__-:;_. 0.0012 adaptlve moments' =; >4 e : siss 1.5 S 2 4E-04 SEiSSiaiSiiissis 8.0E-05 .....;ssnsss- 4.0E-04
waon] 1200 F | : 1200! B g 1810 1200¢ 1 1 8E-04 1200¢ HEEEEENERE 6.0E-05 1200 EsE _ 1 M3.5E-04
- ‘ 2.1 S : | s S
S Compare the spatial oS e i 4.0E-05 |3-0E-04
g 10.0004 o = || (1.8 i E i e B || |1.2E-04 piiiEiiE ! |
e structure of a coadded flat 0%/ (Bl & || [0 0B ([l 0T s O B || 20805 10000 B ) 125804
]P0 field on the left with th A S S = || {0.0E+00 = || [20E04
Rt leld on the left with the = || l1o i : 10 0E+00 R _
=2l 6 0004 : 800| i || |- 800 | mipfmmEEEs | 800| E Y 800| EEEEEEEEE || | - - 800 = 1| {1.5E-04
f t t iS55 : = : £ . SSoissis EHEE
100- : | maps O Sys ema IC = FEFETH -09 =1---._|:.. 'ﬁ _10 SSIISE _6OE_05 Sssist e 4 OE 05 . 1 OE 04
. ibs ! —0.0008 I I i SitfsfosssisEet sEEsssiis H 2 FEEEH -4, - ,.._ T y -
'"” deviations on the right. 600 ,.ﬂ“ | 9% 600} & i —1.5 600} EEEEEEEE | W-1.2E-04 600 RS | .6 0E-05 600 Ei== ~— l5.0E05
=t | l-0.0012 | | : A 0.3 -~ B0 " -1.8E-04 L | i 0.0E+00
Lot A” of the pixel-grid- 400| " 400| i % q 400/ H | 400/ =i BOEDS 100
o Al induced errors are below i HEmEEE SERLEES S
BT . 2o B i“f: SEESIEEEEE EEEE =
0514020 QD O o O o O % O O o O o % O o O o O % O o O O o % O o O O o
n O 1N O N n © in O un n © in O un n © in O un n © in O un
~ =~ (N ~ ~ 0N ~ ~ 0N ~ ~ 0N ~ ~ 0N
g J
[ n m \ / = \
Model Validation Conclusions
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